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The  BART  Impact  Program  is  a comprehensive,  policy- 
oriented  study  and  evaluation  of  the  impacts  of  the  San  Fran- 
cisco Bay  Area’s  new  rapid  transit  system  (BART). 

The  program  is  being  conducted  by  the  Metropolitan  Trans- 
portation Commission,  a nine-county  regional  agency  estab- 
lished by  state  law  in  1970. 

The  program  is  financed  by  the  U.  S.  Department  of  Transpor- 
tation, the  U.  S.  Department  of  Housing  and  Urban  Develop- 
ment, the  National  Science  Foundation,  and  the  California 
Department  of  Transportation.  Management  of  the  Federally- 
funded  portion  of  the  program  is  vested  in  the  U.  S.  Depart- 
ment of  T ransportation. 

The  BART  Impact  Program  covers  the  entire  range  of  poten- 
tial rapid  transit  impacts,  including  impacts  on  traffic  flow, 
travel  behavior,  land  use  and  urban  development,  the  envi- 
ronment, the  regional  economy,  social  institutions  and  life 
styles,  and  public  policy.  The  incidence  of  these  impacts  on 
population  groups,  local  areas,  and  economic  sectors  will  be 
measured  and  analyzed.  The  benefits  of  BART,  and  their  dis- 
tribution, will  be  weighed  against  the  negative  impacts  and 
costs  of  the  system  in  an  objective  evaluation  of  the  contribu- 
tion that  the  rapid  transit  investment  makes  toward  meeting 
the  needs  and  objectives  of  this  metropolitan  area  and  all  of 
its  people. 


DOCUMENT  NO.  TM  12-4-75 


DOT-OS-301 76 


ENVIRONMENT  PROJECT 
PRELIMINARY  FINDINGS 
BARRIERS 


MARCH  1975 

TECHNICAL  MEMORANDUM 


DOCUMENT  IS  AVAILABLE  TO  THE  PUBLIC  THROUGH  THE 
NATIONAL  TECHNICAL  INFORMATION  SERVICE 
SPRINGFIELD,  VIRGINIA  22151 


PREPARED  FOR 

U.  S.  DEPARTMENT  OF  TRANSPORTATION 

Office  of  Transportation  Planning  Assistance 
400  7TH  STREET,  S.  W. 

WASHINGTON,  D.  C.  20590 


•31  f«3W1^ 


, '•  ('  ' **'j  ^ v)  'f?V> 

‘ . ',r.-  i;)l,i  ,,{ •r.i.-'O*! 


*«?■  ' ■■■ 

i^iipttrf^a^-  „,r  -'■ ,:  ii; ."- .' . 


j ».  * 

■■'  ji 


r. 


'-■  '■:  .-  ' ^ W ..v^' 


' *%r  ' 0'^*  V/.  j . r-  '.'  ""  t J^ 


p,  '■.  ■ -tlitTl'iV  v*>^>,!  K,i  ,'r» I !■  i ^ 


•,;W*iim 


PRELiniMARY  FINDINGS 
BARRIERS 


THE  ENVIRONMENT  PROJECT 
BART  IMPACT  PROGRAM 


DOCUMENT  NUMBER  TM  12-4-75 
PREPARED  BY  GRUEN  ASSOCIATES,  INC. 

DE  LEUW,  CATHER  & CO. 

UNDER  CONTRACT  WITH  THE  METROPOLITAN  TRANSPORTATION  COMMISSION 
•FOR  THE  U.  S.  DEPARTMENT  OF  TRANSPORTATION 
AND  THE  U.  S.  DEPARTMENT  OF  HOUSING  AND  URBAN  DEVELOPMENT 
UNDER  CONTRACT  DOT-OS-30176,  TASK  ORDER  4 
MARCH,  1975 


Digitized  by  the  Internet  Archive 
in  2015 


https://archive.org/details/preliminaryfindi1975grue 


NOTICE 


This  document  is  disseminated  under  the 
sponsorship  of  the  Department  of  Transpor- 
tation in  the  interest  of  information  ex- 
change. The  United  States  Government  and 
the  Metropolitan  Transportation  Commission 
assume  no  liability  for  its  contents  or 
use  thereof. 


BIBLIOGRAPHIC  DATA  1-  Report  No. 
SHEET 


S.'^ecipient’s  Accession  No. 


4.  Title  and  Subtitle 


Barriers 


. Report  Date 

March.  1975 


7.  Author(s) 

Gruen  Associates. 


Inc.  ^ De  Leuw,  Gather  ^ Co. 


8.  Performing  Organization  Kept. 

TM  12-4-75 


9.  Performing  Organization  Name  and  Address 

Metropolitan  Transportation 
Hotel  Claremont 
Berkeley,  Ca.  94705 


10.  Project/Task/Work  Unit  No. 


11.  Contract/Grant  No. 

DOT-OS-38176 


12.  Sponsoring  Organization  Name  and  Address 

U.S.  Dept,  of  Transportation 

U.S.  Dept,  of  Housing  § Urban  Development 


13.  Type  of  Report  & Period 

^“Ye^^nical  Memoranda 


15.  Supplementary  Notes 


16.  Abstracts 

The  construction  of  the  BART  system  inevitably  resulted  in  changes  to  patterns  of 
vehicular  and  pedestrian  movement.  This  preliminary  analysis  assesses  the  effect 
of  BART  facilities  on  the  ease  and  hindrance  of  vehicular  and  pedestrian  movement 
in  areas  adjacent  to  BART  lines  and  stations.  The  assessment  describes  and 
quantifies  the  relationship  between  BART  and  other  transportation  facilities 
(freeways,  railroads  and  arterials)  acting  as  barriers.  It  also  includes  a 
description  of  the  extent  and  locations  where  BART  has  created  new  barriers  to 
pedestrian  and  vehicular  movement  patterns,  and  goes  on  to  describe  how  BART  has 
tried  to  mitigate  barrier  impact. 


17.  Key  Words  and  Document  Analysis.  17a.  Descriptors 

Bay  Area  Rapid  Transit  Ssytem  (BART) 
BART  Impact  Program 
Vehicular  and  pedestrian  movement 
Barrier 


17b.  Identifiers/Open-Ended  Terms 


17c.  COSATI  Field/Group 


18.  Availability  Statement  . , , , 

Document  is  available  to  the 
public  through  the  National  Technical  Information 
Service,  Springfield,  Va.  22151 


19.  Security  Class  (This 
Report) 

UNCLAgStFlPP 


20.  Security  Clas: 

Page 

UNCLASSIFIED 


21-  No.  of  Page; 




THIS  FORM  MAY  BE  REPRODUCED 


USCOMM-DC  1 


INSTRUCTIONS  FOR  COMPLETING  FORM  NTIS-35  (10-70)  (Bibliographic  Data  Sheet  based  on  COSATI 
Guidelines  to  Format  Standards  for  Scientific  and  Technical  Reports  Prepared  by  or  for  the  Federal  Government, 
PB-180  600). 


1.  Report  Number.  Each  individually  bound  report  shall  carry  a unique  alphanumeric  designation  selected  by  the  performing 
organization  or  provided  by  the  sponsoring  organization.  Use  uppercase  letters  and  Arabic  numerals  only.  Examples 
FASEB-NS-87  and  FAA-RD-68-09. 

2.  Leave  blank. 

3.  Recipient's  Accession  Number.  Reserved  for  use  by  each  report  recipient. 

4.  Title  and  Subtitle.  Title  should  indicate  clearly  and  briefly  the  subject  coverage  of  the  report,  and  be  displayed  promi- 
nently. Set  subtitle,  if  used,  in  smaller  type  or  otherwise  subordinate  it  to  main  title.  When  a report  is  prepared  in  more 

than  one  volume,  repeat  the  primary  title,  add  volume  number  and  include  subtitle  for  the  specific  volume. 

5.  Report  Dote.  Each  report  shall  carry  a date  indicating  at  least  month  and  year.  Indicate  the  basis  on  which  it  was  selected 
(e.g.,  date  of  issue,  date  of  approval,  date  of  preparation. 

6.  Performing  Organization  Code.  Leave  blank. 

7.  Authorfsi.  Give  name(s)  in  conventional  order  (e.g.,  John  R.  Doe,  or  J. Robert  Doe).  List  author’s  affiliation  if  it  differs 
from  the  performing  organization. 

8.  Performing  Organization  Report  Number.  Insert  if  performing  organization  wishes  to  assign  this  number. 

9.  Performing  Organization  Name  and  Address.  Give  name,  street,  city,  state,  and  zip  code.  List  no  more  than  two  levels  of 

an  organizational  hierarchy.  Display  the  name  of  the  organization  exactly  as  it  should  appear  in  Government  indexes  such 

as  USGRDR-I. 

10.  Project/ Task/Work  Unit  Number.  Use  the  project,  task  and  work  unit  numbers  under  which  the  report  was  prepared. 

11.  Contract/Grant  Number.  Insert  contract  or  grant  number  under  which  report  was  prepared. 

12.  Sponsoring  Agency  Name  and  Address.  Include  zip  code. 

13.  Type  of  Report  and  Period  Covered.  Indicate  interim,  final,  etc.,  and,  if  applicable,  dates  covered. 

14.  Sponsoring  Agency  Code.  Leave  blank. 

15.  Supplementary  Notes.  Enter  information  not  included  elsewhere  but  useful,  such  as:  Prepared  in  cooperation  with  . . . 

Translation  of  . . . Presented  at  conference  of  . . . To  be  published  in  . . . Supersedes  . . . Supplements  . . . 

16.  Abstract.  Include  a brief  (200  words  or  less)  factual  summary  of  the  most  significant  information  contained  in  the  report. 

If  the  report  contains  a significant  bibliography  or  literature  survey,  mention  it  here. 

17.  Key  Words  and  Document  Analysis,  (a).  Descriptors.  Select  from  the  Thesaurus  of  Engineering  and  Scientific  Terms  the 
proper  authorized  terms  that  identify  the  major  concept  of  the  research  and  are  sufficiently  specific  and  precise  to  be  used 
as  index  entries  for  cataloging. 

(b) .  Identifiers  and  Open-Ended  Terms.  Use  identifiers  for  project  names,  code  names,  equipment  designators,  etc.  Use 
open-ended  terms  written  in  descriptor  form  for  those  subjects  for  which  no  descriptor  exists. 

(c) .  COSATI  Field/Group.  Field  and  Group  assignments  are  to  be  taken  from  the  1965  COSATI  Subject  Category  List, 
since  the  majority  of  documents  are  multidisciplinary  in  nature,  the  primary  Field/Group  assignment(s)  will  be  the  specific 
discipline,  area  of  human  endeavor,  or  type  of  physical  object.  The  application(s)  will  be  cross-referenced  with  secondary 
Field/Group  assignments  that  will  follow  the  primary  posting(s). 

18.  Distribution  Statement.  Denote  releasability  to  the  public  or  limitation  for  reasons  other  than  security  for  example  "Re- 
lease unlimited".  Cite  any  availability  to  the  public,  with  address  and  price. 

19  & 20.  Security  Classification.  Do  not  submit  classified  reports  to  the  National  Technical 

21.  Number  of  Pages.  Insert  the  total  number  of  pages,  including  this  one  and  unnumbered  pages,  but  excluding  distribution 
I.S.,  .f  any. 

22.  Price.  Insert  the  price  set  by  the  National  Technical  Information  .Service  or  the  Government  Printing  Office,  if  known. 


IS-SS  II 


'.  S-72) 


USCOMM-DC  M962-P72 


PRELIMINARY  FINDINGS 
BARRIERS 


INTRODUCTION 

The  construction  of  the  BART  system  inevitably  resulted  in 
changes  to  patterns  of  vehicular,  and  pedestrian  movement.  These 
changes  consist  of  both  improvements  in  movement  and  restrictions 
to  movement.  While  such  changes  have  been  regarded  by  BART's 
planners  and  designers  as  necessary  trade-offs  for  the  improved 
access  and  ease  of  movement  provided  by  the  transit  system  itself, 
the  effect  of  BART  on  local  and  regional  movement  is  often  an 
important  impact  on  the  environment. 

The  overall  objective  of  the  barrier  analysis  is  to  assess  the  effect 
of  BART  facilities  on  the  ease  and  hindrance  of  pedestrian, 
vehicular  and  shipping  movement  in  areas  adjacent  to  BART  lines 
and  stations.  Subway  construction  impacts  on  downtown  traffic, 
impacts  on  regional  movement,  and  some  effects  on  local  utility 
networks  have  also  been  analyzed. 

Prior  barrier  conditions  related  to  existing  transportation  facilitie 
and  BART-related  physical  changes  have  been  mapped  (Appendix  B) . 

This  mapping  has  been  developed  from  aerial  photographs  (pre  and  post 
BART  construction),  field  reconnaissance  and  meetings  and  discussions 
with  BART  staff  members  and  officials  of  the  three  operating  rail- 
roads adjacent  to  portions  of  BART's  alignment. 

Data  on  changes  in  vehicular  and  pedestrian  movement  patterns  and 
volumes  will  be  collected  and  analyzed  later  in  the  Phase  I study. 
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It  is  anticipated  that  such  changes  have  occurred  as  a result 
of  BART's  construction,  and  may  be  significant. 

This  study  is  intended  as  an  early  report  on  barrier  impact  find- 
ings. It  includes  a complete  description  of  barrier/access  phenom- 
ena along  the  BART  system  and  a partial  analysis  of  the  effects  of 
these  phenomena.  A more  complete  assessment  will  be  presented 
later  in  the  Phase  I effort,  when  findings  from  other  impact  cate- 
go. y studies,  such  as  safety,  security  and  appearance,  as  well  as 
detailed  data  on  traffic  changes  resulting  from  BART's  construction 
become  available. 


SCOPE  OF  STUDY 

The  scope  and  structure  of  the  analysis  of  barriers  as  an  environ- 
mental impact  is  set  forth  in  the  Environment  Project  Research  Plan. 
The  research  questions  provide  the  basis  for  data  collection, 
analysis  and  findings. 

The  first  five  of  the  six  barrier  research  questions  shown  below 
are  addressed  in  this  preliminary  report  on  barriers.  The  details 
and  implications  of  traffic  changes  (Question  #6)  as  well  as  further 
supporting  data  for  all  of  the  research  questions  will  be  part  of 
the  final  Phase  I Environment  Project  Report. 

1.  What  is  the  relationship  between  previous  transportation 
facilities  acting  as  barriers  and  BART? 

2.  Which  BART  line  and  station  configurations  have  created  barriers? 
Which  have  improved  access  and  ease  of  movement? 

3.  To  what  extent  and  where  have  local  streets  and  pedestrian 
paths  been  blocked  or  eliminated  by  BART? 
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4.  To  what  extent  and  where  have  improvements  to  vehicular  and 
pedestrian  facilities  resulted  from  the  construction  of  BART? 

5.  What  effect,  if  any,  has  the  existence  of  the  Trans-bay  Tube 
had  on  maritime  activity  on  the  Bay? 

6.  What  measurable  changes  in  vehicular  and  pedestrian  flows  have 
resulted  from  BART  changes  in  local  and  regional  movement  patterns? 

This  study  was  conducted  by  first  identifying  areas  of  potential 
barrier  creation  by  BART  and  areas  of  prior  barriers  paralleling 
the  BART  alignment,  then  noting  changes  in  movement  facilities  in 
the  vicinity  of  BART.  Sources  of  this  information  were  aerial 
photos  before  and  after  the  construction  of  BART,  BART  track  con- 
figuration diagr.ams  and  interviews  with  representatives  of  BART 
and  local  jurisdictions. 


ANALYSIS 

Research  Question  1:  What  is  the  relationship  between  previous 

transportation  facilities  acting  as  barriers 
and  BART? 

Transportation  facilities  which  can  serve  as  potential  barriers 
consist  of  freeways,  railroads,  and  major  traffic  arteries.  These 
facilities  affect  BART's  barrier  potential  in  several  ways. 

The  most  restrictive  facility,  in  terms  of  effect  on  cross-movement, 
is  freeway  at-grade.  Railroads  vary  according  to  the  level  of 
traffic  they  carry.  Characteristically  railroad  tracks  are  not 
fenced  and,  for  the  most  part,  are  not  grade  separated.  These  two 
factors  affect  their  potential  as  barriers.  Major  arterials  create 
some  barrier  effect,  but  usually  include  frequent  crossings  by  inter- 
secting streets. 
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Strong  prior  transportation  barriers,  such  as  freeways  and  heavily 
traveled  railroads,  have  influenced  the  development  of  the  areas 
surrounding  them.  Crossings  of  these  facilities  have  been  avoided' 
and  adjacent  development  has  often  "backed  up"  to  them  to  minimize 
access  conflicts.  Examples  of  this  exist  along  the  Southern  Pacific 
and  Western  Pacific  Railroad  south  of  the  BART  station  in  Hayward. 

Where  previous  transportation  facilities  do  not  act  as  significant 
ba.:riers,  such  as  lightly  traveled  railroads  and  arterials,  cross 
movements  are  frequent  and  movement  patterns  do  not  generally  re- 
flect the  presence  of  the  facility  as  a barrier.  This  condition 
is  exemplified  by  development  along  the  Santa  Fe  tracks  between  the 
North  Berkeley  and  El  Cerrito  del  Norte  BART  stations. 

Approximately  857o  of  BART's  alignment  coincides  with  a previous 
transportation  facility.  Table  1 shows  the  various  kinds  of  facili- 
ties and  BART's  configuration  in  relationship  to  them.  Figure  1 
shows  the  few  parts  of  the  BART  system  not  adjacent  to  parallel 
transportation  facilities. 

From  Table  1 it  can  be  seen  that: 

# BART  subway  configuration  is  used  primarily  in  areas  with 
parallel  arterial  alignments,  and  is  associated  with  heavy 
cross-traffic . 

# BART  surface  configuration  has  been  used  predominantly  in 
areas  where  previous  strong  barriers  (freeways  and  heavily 
used  railroads)  exist. 

# BART  aerial  structures  are  used  in  areas  of  extensive  surround- 
ing movement  patterns,  along  both  arterials  and  railroads. 
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TABLE  1 


QUANTITATIVE  RELATIONSHIP  BETWEEN  PARALLEL  TRANSPORTATION 
FACILITY  AND  BART  CONFIGURATION  (IN  MILES) 


Type  of  parallel  transportation 
facility 

BART 

Configuration 

Surrounding^ 

Movement 

Pattern 

Freeway 

, Railroads® 

Arterial 

No 

Previous 

Barrier 

Totals 

Heavy 

Use 

Light 

Use 

extensive 

.8 

.2 

9.6 

1.2 

11.8 

Subway 

light 

.3 

7.^ 

8.0 

extensive 

4.5 

.4.0 

3.0 

11.5 

Surface 

light 

5.8 

5.5 

2.0 

1.4 

14.7 

extensive 

3.0 

13.  P 

5.5 

2.^ 

23.7 

Aerial 

light 

1.3 

1.3 

Totals 

14.4 

22.5 

10.7 

11.8 

11.^ 

71.0 

^Provides  the  distinction  between  areas  where  there  were  no  streets 
or  no  streets  crossing  the  BART  alignment  prior  to  BART  (LIGHT) , 
and  areas  of  moderate  to  heavy  vehicular  cross- traffic  prior  to 
BART  (EXTENSIVE) . 

miles  of  aerial  structure  between  Lake  Merritt  and  Bayfair 
stations  is  alongside  a major  arterial,  as  well  as  heavily  used 
railroad. 


®The 


Southern  Pacific  and  Western  Pacific  tracks  in  Richmond  and 
Alameda  County  are  heavily  used  (12  to  30  trains  per  day  in  both 
directions),  while  the  Santa  Fe  tracks  in  Richmond,  El  Cerrito  and 
Albany,  and  the  Sacramento  Northern  (now  abandoned)  in  Walnut  Creek 
and  Concord  are  lightly  used  (0  to  2 trains  per  day  in  both  direct- 
ions) . 
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miles  in  Trans-bay  Tube  and  Berkeley  Hills  Tunnel. 
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Conclusions : 


In  areas  where  pre-existing  adjacent  transportation  facilities 
were  weak  or  presented  non-existent  barriers,  BART  is  frequently 
either  in  a subway  or  on  an  aerial  structure,  thus  having  minimal 
impact  on  surrounding  movement  patterns . 

Where  prior  transportation  facilities  acted  as  strong  barriers, 
particularly  in  predominantly  residential  areas,  BART  is  generally 
at-grade  or  on  a berm  and  has  provided  extensive  grade  separations 
for  both  itself  and  the  freeways  or  railroads  that  predated  it. 

By  locating  approximately  half  of  the  BART  line  adjacent  to  trans- 
portation facilities  which  were  previously  strong  barriers  to  move- 
ment, many  potential  circulation  conflicts  were  avoided  because  of 
the  way  development  had  grown  around  these  other  transportation 
facilities.  Grade  crossings  were  generally  few  in  number;  many  grade 
separations  had  already  been  provided  or  planned  and  sensitive  land 
uses  were  often  found  to  be  oriented  away  from  the  barriers  to  avoid 
access  conflicts. 

Research  Question  2:  Which  BART  line  and  station  configurations 

have  created  barriers?  Which  have  improved 
access  and  ease  of  movement? 

The  greatest  potential  for  restricted  movement  and  access  results 
from  the  approximately  26  miles  of  BART  line  at-grade  or  on  a berm. 
Although  the  tracks  themselves  constitute  a barrier,  the  fencing 
used  to  prevent  tresspassing  on  the  BART  right-of-way  forms  a solid 
barrier  at  ground  level.  There  are  examples  of  this  condition  in 
Richmond,  Ha3rward  and  Concord.  However,  to  counteract  this  barrier 
effect  extensive  grade  separated  crossings  of  BART,  (and  adjacent 
freeways  and  railroads)  were  built  or  improved  by  BART.  These  grade 
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separated  crossings  have  generally  improved  safety  and  maintained 
or  improved  access  across  BART  and  previous  rights-of-way. 

The  25  miles  of  aerial  structures  have  created  few  if  any  restrictions 
to  movement  because  of  the  ability  to  span  cross  streets  and  because 
of  the  minimal  lateral  displacement  required  by  the  narrow,  single 
columns.  A primary  reason  for  using  this  configuration  was  to  avoid 
disruption  of  existing  movement  patterns.  Aerial  structures  have 
been  used  extensively  in  El  Cerrito  and  Albany;  along  Grove  Street, 
the  Nimitz  Freeway  and  7th  Street  in  Oakland,  There  are  approximately 
9 miles  of  aerial  structure  between  Lake  Merritt  and  Bayfair  stations. 
In  El  Cerrito  and  Albany  lightly  used  parallel  railroad  tracks  were 
relocated  to  accomodate  aerial  structures  and  elevated  stations. 

BART  subway  structures  present  no  new  barriers  to  surface  movement 
and  have  usually  been  accompanied  by  local  improvement  to  surface 
streets,  such  as  Market  Street  in  San  Francisco,  Shattuck  Avenue  in 
Berkeley,  and  Broadway  in  Oakland.  These  improvements  have  generally 
resulted  in  better  traffic  flow  for  pedestrians  and  vehicles. 

BART  stations  themselves  have  had  little  effect  on  through  circulation. 
Some  stations  with  parking  lots,  such  as  North  Berkeley,  Ashby,  and 
Bayfair,  have  eliminated  portions  of  local  streets,  while  others 
such  as  Fruitvale,  South  Hayward  and  Orinda  have  rerouted  and  im- 
proved main  arteries.  Several  have  improved  pedestrian  movement  by 
making  it  safer,  shorter  or  more  comfortable.  Specifically,  San 
Francisco  stations  on  Market  Street  and  downtown  Oakland  stations, 
as  well  as  Bayfair,  Orinda,  Lafayette,  Richmond  and  Coliseum  stations 
have  provided  such  pedestrian  amenities.  Downtown  stations  in 
San  Francisco  and  Oakland  provide  covered,  below  grade  mezzanines 
which  permit  all  downtown  pedestrians  to  walk  along  and  across  por- 
tions of  major  streets  free  from  conflicts  with  vehicular  traffic 
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and  protected  from  the  elements.  Bayfair,  Orinda,  Lafayette, 

Richmond  and  Coliseum  stations  have  included  grade  separated 
pedestrian  facilities,  which  cross  an  adjacent  freeway  or  con- 
ventional rail  line  as  well  as  crossing  the  BART  line. 

Among  station  configurations,  the  greatest  potential  source  of 
barriers  are  those  stations  which  are  above-grade,  on  berm  or 
at-grade.  These  stations  present  the  same  impenetrable  barrier, 
as  fenced  BART  line  and  require  grade  separated  crossings.  Pedes- 
trian and  vehicular  grade  separations  were  provided  at  such  stations 
as  Richmond,  Bayfair,  and  Lafayette. 

Conclusions : 

There  is  no  simple  answer  to  Research  Question  2.  In  general,  the 
construction  of  BART,  in  all  its  configurations,  has  resulted  in 
improved  access  and  patterns  of  movement.  Each  line  and  station 
configuration  has  made  unique  contributions  to  improved  access. 

The  interaction  between  particular  configurations  and  adjacent  po- 
tential barriers,  as  well  as  previous  vehicular  and  pedestrian 
movement  patterns,  determines  the  nature  of  the  effect  at  any  given 
point.  BART  line  configurations,  have  usually  been  selected  to 
minimize  conflicts  with  local  conditions,  and  have  often  improved 
movement  patterns.  For  example,  where  adjacent  railroad  tracks  are 
heavily  used,  in  southern  Alameda  County,  an  at-grade  configuration 
was  selected  and  extensive  grade  separations  were  undertaken  (Hayward) . 

In  contrast,  along  the  little  used  Santa  Fe  right-of-way  through 
Albany  and  El  Cerrito,  an  aerial  structure  was  selected,  because 
grade  separating  the  railroad  would  serve  little  purpose  and  would 
have  been  very  expensive. 
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Research  Question  3:  To  what  extent  and  where  have  local  streets 

and  pedestrian  paths  been  blocked  or  elimina- 
ted by  BART? 

Research  Question  4:  To  what  extent  and  where  have  improvements  to 

vehicular  and  pedestrian  facilities  resulted 
from  the  construction  of  BART? 

BART's  alignment  and  configuration  were  selected  in  such  a way  that 
few  streets  were  blocked.  (See  Appendices  A and  B)  Where  streets 
were  blocked,  it  was  usually  at  the  request  of  local  governments. 

The  City  of  Berkeley  has  closed  streets  surrounding  the  North 
Berkeley  station  in  an  effort  to  prevent  BART  traffic  from  filter- 
ing into  the  surrounding  residential  neighborhood. 

For  some  stations,  such  as  North  Berkeley,  Daly  City  and  Fruitvale, 
local  streets  were  removed  to  make  space  for  station  parking  lots. 
The  need  for  these  streets  was  eliminated  when  the  buildings  along 
them  were  removed. 

There  are  numerous  instances  of  BART-related  improvements  in  both 
vehicular  and  pedestrian  crossings  of  BART  and  previous  barriers 
(See  Appendices  A and  B) . These  improvements  are  predominantly  in 
areas  where  BART  is  running  at-grade  or  on  a berm,  such  as  Richmond 
and  Hayward.  Most  new  roadway  provided  by  BART  is  also  in  areas 
where  BART  is  on  the  surface.  Examples  are  in  Hayward,  San  Lorenzo, 
and  Concord. 

In  several  areas  pedestrian  access  has  been  made  safer,  although  not 
always  as  convenient,  by  the  construction  or  remodeling  of  pedes- 
trian grade  separations . These  facilities  have  been  provided  pri- 
marily in  areas  with  heavy  pedestrian  traffic  associated  with  public 
schools,  such  as  Hayward,  San  Francisco,  Concord  and  Richmond.  In 
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Richmond  and  Hayward  citizens  sought  more  points  of  access  than 
BART  ultimately  provided. 

In  Albany  and  El  Cerrito,  where  BART  is  on  an  aerial  structure,  a 
landscaped  strip  below  the  structure  was  provided  as  a demonstra- 
tion project.  The  El  Cerrito  and  Albany  Linear  Parks  have  created 
3%  miles  of  continuous  pedestrian  path  through  a predominantly 
residential  area. 

Improvements  or  reroutings  of  streets  have  occurred  at  virtually 
every  station  in  the  system.  These  have  been  improvements  to  both 
vehicular  and  pedestrian  facilities.  The  construction  of  all  three 
downtown  subways  was  coordinated  with  substantial  local  street  im- 
provements for  pedestrians  and  vehicles.  In  somewhat  the  same  way, 
BART  alignment  and  construction  was  coordinated  with  the  construc- 
tion of  the  Grove- Shaf ter  Freeway,  and  substantial  improvements  to 
Highway  24  from  Orinda  to  Walnut  Creek. 

Conclusions : 

Rather  than  impose  barriers  by  blocking  vehicular  and  pedestrian 
access,  BART  has  generally  left  existing  circulation  patterns  un- 
touched or  improved  them.  Where  streets  and  pedestrian  paths  have 
been  blocked,  it  has  generally  been  at  the  request  of  the  local 
jurisdictions,  according  to  BART  staff. 

Vehicular  movement  has  generally  been  improved  in  both  ease  and 
safety  through  railroad  and  freeway  grade  separations,  street 
widenings , signalization  and  rerouting.  New  roadways  have  provided 
access  to  or  through  previously  inaccessible  areas. 
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Research  Question  5:  What  effect,  if  any,  has  the  existence  of 

the  Trans-bay  Tube  had  on  maritime  activity 
on  the  Bay? 

Based  on  conversations  with  representatives  of  the  Port  of  Oakland 
and  the  Coast  Guard  Vessel  Traffic  System,  the  maritime  traffic 
authority  on  San  Francisco  Bay,  the  BART  Trans-bay  Tube  has  no 
effect  on  maritime  activities  on  the  Bay. 


SUMIIARY 

The  relationship  between  regional  transportation  improvements  and 
local  barrier  effects  is  an  important  issue  that  is  addressed  by 
this  report.  In  general,  while  BART  is  basically  a regional 
transit  improvement,  its  implementation  has  also  resulted  in  improve- 
ments to  local  movement  systems  as  seen  in  Table  2.  Figure  2 
shows  the  locations  of  changes  in  movement  related  to  BART. 

TABLE  2 

NUMBER  OF  CHANGES  IN  MOVEMENT  FACILITIES  BY 
BART  CONFIGURATION 
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FIGURE  2 


Transportation  facilities,  such  as  freeways  and  railroads,  existing 
or  planned  before  BART  was  designed  and  built  were  an  important 
influence  on  the  alignment  and  configuration  of  the  BART  system. 
These  facilities,  acting  as  prior  barriers,  frequently  afforded 
BART  an  alignment  having  few  local  circulation  conflicts. 

Pedestrian  access  has  been  provided  in  several  places  across  the 
BART  alignment,  and  previous  adjacent  transportation  facilities. 
While  these  facilities  improve  pedestrian  safety,  they  are  often 
less  convenient  than  prior  access  was,  and  in  some  areas,  contro- 
versies developed  as  communities  sought  more  points  of  access  than 
BART  provided. 

Vehicular  movement  was  almost  always  improved  and  made  safer  through 
grade  separations.  Few  streets  were  blocked  and  those  were  usually 
requested  by  local  governments.  Some  streets  were  purposely  closed 
in  an  effort  to  protect  surrounding  neighborhoods  from  BART  re- 
lated traffic. 

As  BART  service  was  expanded,  the  value  of  direct  access  to  stations 
and  mezzanines  became  better  understood.  Several  special  entrances 
to  BART  subway  mezzanines,  and  grade  separated  access  to  a shopping 
center  and  sports  stadium  complex  have  been  provided. 

The  BART  Trans-bay  Tube,  while  causing  some  minimal  conflicts  with 
maritime  traffic  during  construction,  now  has  no  effect  on  San  Fran- 
cisco Bay  shipping  activity. 

The  barrier  effects  of  BART's  subway  construction  in  downtown  areas 
and  improvements  to  utility  networks  in  these  areas  are  not  actually 
within  the  scope  of  the  Environment  Project.  However,  they  are 
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discussed  in  this  report  because  of  their  importance  to  the 
study  of  BART’s  barrier  impacts. 

Although  the  Environment  Project  is  intended  to  assess  post-construc- 
tion impacts  of  BART,  a study  of  the  barrier  impacts  would  be  in- 
complete if  it  did  not  mention  the  barriers  created  by  BART  subway 
construction.  Cut-and-cover  construction  for  BART  subway  in  the 
downtown  areas  of  San  Francisco,  Oakland  and  Berkeley  caused  consider- 
ab Le  temporary  disruption  to  vehicular  and  pedestrian  traffic.  The 
location  of  these  downtown  areas  in  citywide  traffic  patterns  has 
made  barrier  impacts  particularly  intense.  The  period  of  disruption 
ranged  from  2 years  in  Berkeley  to  over  7 years  in  San  Francisco. 
Although  vehicles  were  inconvenienced  by  this  construction,  pedes- 
trians were  perhaps  most  seriously  affected  because  of  the  heavy 
pedestrian  traffic  in  downtown  areas. 

There  are  significant  benefits  in  having  access  to  a mass  transit 
system  in  downtown  areas,  and  in  having  that  system  below  street 
level,  thus  minimizing  conflicts  with  surface  activities.  However, 
the  price  paid  for  these  present  and  long-term  benefits  was  years 
of  major  disruption  of  vehicular  and  pedestrian  traffic. 

Though  not  directly  involved  with  effects  on  movement,  the  effect 
of  BART  subway  construction  on  the  utility  networks  beneath  down- 
town areas  and  San  Francisco  Bay  should  be  mentioned.  The  con- 
struction of  BART  has  resulted  in  substantial  reorganization,  re- 
routing and  repair  of  subsurface  utility  lines,  and  trans-bay 
communication  and  electrical  cables.  It  also  provided  an  opportunity 
for  comprehensive  mapping  of  these  lines,  many  of  whose  exact  loca- 
tions were  previously  unknown. 
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APPENDIX  "A" 


Changes  in  movement  facilities 
brought  about  or  influenced  by 
the  construction  of  BART. 


SEQUENTIAL  LISTING  BY  LINE 


STREETS  L PEDESTRIAN 
PATHS  BLOCKED 

INITIATED  BY 

IMPROVEMENTS  TO  VEHICULAR 
AND  PEDESTRIAN  MOVEMENT 

DALY  CITY  LINE 

BART 

San  Pedro  Ave.  Improvements 

BART 

Modifications  to  St.  Charles  St.  pedes- 
trian/vehicular grade  separation 

BART 

Extension  of  Cayuga  Playground  pedestrian 
grade  separation 

BART 

Extension  of  Balboa  Park  pedestrian  grade 
separation 

Leavenworth  St.  termination 

San  Francisco 

San  Francisco 

5th  St.  extension  through  Hallidie  Plaza 
to  north  side  of  Market 

San  Francisco 

Market  St.  surface  improvements 

Maritime  St.  termination 

Port  of  Oakland, 

U.S.  Army,  U.S.  Navy 

Port  of  Oakland,  Maritime  St.  pedestrian  grade  separation 

U.S.  Army,  U.S.  Navy 

Port  of  Oakland,  Maritime  St.  realignment 

U.S.  Army,  U.S.  Navy 

Port  of  Oakland 

7th  St.  widening 

Center  St.  discontinued  south  of 
7th  St.  at  Oakland  West  station 

BART 

FREMONT  LINE 

Oakland 

Surface  improvements  to  Broadway 

BART 

E.  12th  St.  realignment  around  Fruitvale 
station  parking  lot 

Alameda  County/ BART 

Pedestrian  grade  separation  to  Coliseum 
Complex  from  Coliseum  station 

San  Leandro 

Extension  of  San  Leandro  Boulevard 
from  Williams  St.  to  Washington  Ave. 

BART 

159th  St.  connection  between  Foothill 
and  Hesperian  Blvds. 

BART 

Pedestrian  grade  separation  between 
Bayfair  station  parking  areas 

Bayfair  Shopping 
Center 

Vehicular  access  to  Bayfair  Shopping 
Center  from  159th  Sc. 

Bayfair  Shopping 
Center 

Pedestrian  access  from  Bayfair  Shopping 
Center  to  station  (in  prog,ross) 

Alameda  County 

Frontage  road  between  Ashland  Ave.  and 
159th  St. 

Alameda  County 

Ashland  Ave.  grade  separation 

BART 

Improvements  to  pedestrian  grade  separa- 
tion beneath  llig,hway  218 
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STREETS  & PEDESTRIAN 

INITIATED  BY 

IMPROVEMENTS  TO  VEHICULAR 

PATHS  BLOCKED 

AND  PEDESTRIAl^  MOVEMENT 

Hayward 

”D"  Street  grade  separation 

Sycamore  St.  discontinued  across  WFRR 
and  BART  right-of-way 

Hayward 

Hayward 

Sycamore  St.  pedestrian  grade  separation 

Continuous  pedestrian  access  across  WFRR 
right-of-way  blocked  by  BART  fences 

BART 

Hayward 

Orchard  Ave.  grade  separation 

Berry  St.  discontinued  across  ;JPRR 
and  BART  right-of-way 

Hayward 

Hayward 

Harder  Rd.  grade  separation 

Hayward 

Whitman  Ave.  frontage  road  improvements 

Sorenson  Rd.  discontinued  across  WFRR 
and  BART  right-of-way 

Hayward 

Removal  of  pedestrian  underpass 
across  WFRR  right-of-way 

Hayward 

Hayward 

Sorenson  Rd.  pedestrian  grade  separation 

Hasrward 

Dixon  Rd.  extension  to  Tennyson  Rd. 

Hayward 

Industrial  Farkway  grade  separation 

State  Division  of 
Highways 

WFRR  realignment  to  accomodate  future 
freeway  right-of-way  (Highway  238) 

Hayward 

Whipple  Rd.  grade  separation 

Union  City 

Niles  Blvd.  grade  separation 

Fremont 

Walnut  Way  connected 

RICHMOND  LINE 

BART 

40th  Ave.  improvements  at  MacArthur 
station 

Oakland 

Widening  and  median  separation  of  Grove  St. 

Berkeley 

Reconstruction  of  Adeline/Grove  inter- 
section 

Frince  St.  discontinued  between  Tremont 
St.  and  Grove  St. 

BART 

Berkeley 

Ashby  Ave.  surface  improvements  at 
Adeline  St. 

Berkeley 

Shattuck  Ave.  and  Adeline  St.  surface  im- 
proveincnts  - University  Ave.  to  Grove  St. 

STREETS  & PEDESTRIAN 
PATHS  BLOCKED 

INITIATED  BY 

IMPROVEMENTS  TO  VEHICULAR 
AND  PEDESTRIAN  MOVEMENT 

California  SC.  discontinued 
between  Delaware  and  Hearst 

Berkeley 

Short  St.  and  Francisco  Sc. 

Cul  de  Sacs,  and  Virginia  St.  diverter 

Berkeley 

BART/Albany 

Albany  Linear  Park 

BART/El  Cerrito 

El  Cerrito  Linear  Park 

Continuous  pedestrian  access  across  SanCd  BART 
Fe  right-of-way  blocked  by  BART  fences 

Richmond 

37th  Ave.  grade  separation 

Richmond 

Nicholl  Park  pedestrian  grade  separation 

Richmond 

23rd.  St.  grade  separation  (proposed  - 
funds  committed) 

Richmond 

Nevin  Ave.  pedestrian  grade  separation 
through  Richmond  station 

Richmond 

Barrett  St.  grade  separation 

Richmond 

Kearny  St.  grade  separation 

CONCORD  LINE 

BART 

College  Ave.  improvements  at  Rockridge 
station 

State  Division  of 
Highways 

Improvements  to  Camino  Pablo  Rd.  under 
the  freeway  and  Orinda  station 

State  Division  of 
Highways 

Grade  separated  path  from  north  to  south 
side  of  the  freeway  at  Orinda  station 

State  Division  of 
Highways 

Pedestrian  grade  separation  through 
Lafayette  station  and  freeway 

State  Division  of 
Highways 

Deer  Hill  Rd.  extension 

State  Division  of 
Highways 

1st.  Street  extension  and  grade  separation 

Walnut  Creek 

Ygnacio  Valley  Rd.  improvements 

Walnut  Creek 

Jones  Rd.  - frontage  road 

Concord 

Bancroft  Rd.  grade  separation 

BART 

Oak  Grove  school  pedestrian  grade 
separation 

Concord 

Oak  Grove  Rd.  grade  separation 

Concord 

Monument  Blvd.  - connection  to  Clayton 
Rd.  (proposed) 
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APPENDIX  "B" 


Changes  in  movement  facilities 
brought  about  or  influenced  by 
the  construction  of  BART. 


MAPPING  BY  LINE 


DALY  CITY  LINE 


UftilLl 


w^rrH 


SEVERAL  TKANSBAY  CoMMO-^ 
NICATIOM  4 ELECTRICAL 
CABLES  WERE  RELOGATED 
4 MAPPED  BY  BART  IN  CON- 
JUNCTION WITH  THE  CON- 
STRUCT/ON  OF  T$IE TRANS- 
BAY  TUBE. 


T(?0R3?ilE&.  rd;E^t^D-  - 
MONUME6I5T  BU(®:  B».sr  BD 
CONCORD  STXqON  AlXJNQ 
THE  >?£BAMP0NED  SiN,RJ?. 

R-O7VV/.  , 


^WA/  24  WAS  W/DENED 
EVEKAL  GRADE  SEPARA- 
N IMPRDVEMENJTS 
RE  MADE  IM  CONJUMC- 
^ WITH  THE  CONSTRDCnoN 
BART  IN  THEFREEWHy 
DIAN, 


thTbacramem-to  northern 

RAILROAD  WAS  AfiANDONEp? 
TO  CONSTRUCT  BART  IN 
‘THIS  AREA, 


' " DURING  &UBWA/CONSIRUC310N  under 

sy«rnjcKAVE.fi6Rr 

: EXTHsiaVE  KE0RS4i^ZATK>W 

" OF  , 

, » FMROVEMB^ 

f}  f P^STKJA^i 

4«EI^>M!PE  to  3HA^JCI^  ave.  )oikw 
•>J(jla<WRr'^BVMes/  CO»StSfKlJ<^ION. 


SANTA  FE  R.R,  TRACKS 
TTiROUGH  ALBANY, 

EL  CERRfTO  f RICHMOND 
ARE  UGHTLY  USED4  MAY 
SOON  SE  ASANOOWEp, 


T FRDVIDED  ONE  PEDES- 
AN  GRADE  SEPARATION 
NICOLL  RiVRK.AlTHOO&H 
: coMMwrry  i^jshed 
i TWO  IN  THJS  area, 


UEMUNSr 


FREMONT  LINE  North 


BART  RELATED  BARRIERS  AND 
CHANGES  IN  MOVEMENT 


BAiKT  4 ALAMEOA  CO.  CO- 
OffEKATEDTO  PROVIDE  A 
PEpESTWAN  QRACe  SEFAR- 

ation  to  the  cQMseoft 


CENTERfrBE^ltJ 
STATION  ISBEIN<^' 
PROVfC>ED, 


FREMONT  LINE  South 


BART  RELATED  BARRIERS  AND 
CHANGES  IN  MOVEMENT 


TH&&E  THREE  STREET 
CLOS/NaS  ACROS®  B&RT 
AND  Wf?RR,  R-drV!/ 
REOueST^P  BV  THE 

,crry  of  haywarp 


BART  REU3CATED7ME  wfeRi 
— HFRACKS  HERE  TO 

ROOM  FOR  THE  PROfDSEP 
H/GHV/Ay  22>6  BrO-W 


tTA&E  RD-  Ate 
AT-Gi'RAOE  ,UF 
lEhJT\By  DAf! 


BART  PROVIDED  ONE  REDE 
TRIAN  GRAPE  SEPARAl 
TION  HERE,  ALTHOUGMi 
THE  £)pRJgONN0IK»G  ji 

coMMjJMrrv  puswj^ 
UNI  auocHE53FuiT:iC/ra 
MORE. ' 7 7' 


SOUNDINGS 
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